Objective To assess trends in the nutritional quality of hospital menus and examine differences between menus used in hospitals with cook-chill or cook-fresh food services.
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Objective To assess trends in the nutritional quality of hospital menus and examine differences 2 between menus used in hospitals with cook-chill or cook-fresh food services. 3 Design Standard patient menus were analysed against 28 criteria to assess nutritional standards 4 and compared to results from similar studies in 1986 and 1993. 5 Setting Menus were collected from 80 hospitals in New South Wales, Australia, including 36 6 using cook-chill food service systems. 
Results
In 2001 compared to 1993 significantly more hospitals offered more than one hot choice 10 at the evening meal, more low fat items were highlighted, and more calcium-rich foods were 11 available. More than 90% of hospitals allowed patients to select their own menu choices, offered 12 wholemeal breads and high fibre breakfast cereals, fresh fruit, polyunsaturated margarine, a milk 13 dessert at least once a day and two or more hot options at the midday meal. Hospitals with cook- 14 chill food services had menus that were more likely to meet nutritional recommendations, 15 although they were less likely to offer a choice of serving size. A high proportion of unpopular 16 choices were offered on menus, especially meat dishes and desserts. 17 Applications/Conclusion Since 1986 NSW hospital menus have improved to offer choices that 18 conform better to dietary guidelines. Cook-chill food service may have positive and negative 19 impacts on meal choices. The assessment criteria provide a useful way for hospitals to assess their Introduction 1 A recent Australian study reported that on average over one third of hospital patients 2 consumed only 50% of the total energy provided by the hospital meals, suggesting a 3 large proportion of the hospital patient population may not be meeting their nutritional 4 requirements (Kowanko et al., 2001) . A high level of food waste has been reported in 5 most studies of hospital meals, and is affected by many factors beyond simply the 6 food quality or acceptability of menu choices offered, including a patient's dietary 7 prescription, health state and the level of nursing assistance available at meal times 8 (Williams et al., 2003) . At the same time, many studies in hospitals throughout the 9 world have reported high rates of malnutrition in patient populations both on 10 admission and at discharge (Zador & Truswell, 1987 Thomas et al., 2002) . While it is critical that patient feeding be seen as an 13 integral and important component of patient care, yet "the patient's need to eat and 14 drink is so basic …. it is sometimes taken for granted" (Holmes & Holmes, 1981) . 15 The first step to ensuring hospital patients are meeting their nutritional needs is to 16 provide a menu that is of high nutritional quality and which promotes healthy, well Although there have been several studies that reported success in improving the 21 nutritional quality of patient menus (Anderson et al., 1986; Collier, 1989 a nearly half of all hospitals had changed from a cooked breakfast to a simplified 7 continental style breakfast (Dunn & Williams, 1995) . The second factor is that there has been a significant trend to the adoption of cook- 21 chill food service systems in NSW hospitals, from 18% of hospitals in 1993 to 42% in 22 2001 (Mibey & Williams, 2002) . This change was expected to have implications for 23 the types and numbers of food choices offered on the patient menus, since not all food 24 items can be successfully reheated with cook-chill systems and the technology imposes some limitations on the serving sizes and methods of presentation employed 1 (Light & Walker, 1990 ). The nutritional quality of the sample menus was assessed against criteria covering 14 seven broad areas (Table 1) , related to recommendations in the Dietary Guidelines for 15 Australians (National Health and Medical Research Council, 1992). The criteria were 16 the same as those used in the 1993 survey, which have been described in detail 17 elsewhere (Dunn & Williams, 1995; Williams & Brand, 1989) . Briefly, food items 18 were categorised against some of the key nutritional criteria as follows: 19 • high in fat if they were fried foods, pies, sausages, quiches or mornays 20
• high in salt if they contained ham, bacon, corned meat, sausages or smoked fish 21 • source of calcium if they were likely to provide at least 150mg per serve (eg tub 22 yoghurt, slice of cheese, custard based dessert)
23
• source of haem-iron if they were likely to provide at least 1.5mg per serve (eg, red 24 meat). The popularity of the menu choices offered in four major food categories -soup, 14 meat, green vegetables and desserts -was also assessed, using the same methodology 15 employed in 1986 (Williams & Brand, 1989) . This involved scoring the popularity of 16 the food choices offered, using quantitative data on patient food preferences measured 17 on a 9-point hedonic scale (1 strongly dislike; 9 strongly like). Results from a recent 18 survey of food preferences in one large NSW teaching hospital were used as the 19 reference standard (Kennewell & Kokkinakos, 2001 ). That survey reported the results 20 of a questionnaire that asked 524 inpatients to rate their normal preferences for 223 21 different food items. In this study of menus any food item that had a food preference 22 rating below the mean for that food group was considered to be unpopular, using the 23 following average ratings: soup: 6.1; meat: 6.8; green vegetables: 6.1; dessert: 6.5. 24 Only the choices from the first week of each menu cycle were analysed, in order to 1 standardise comparisons made between long and short menu cycles. This also allowed 2 direct comparisons to be made with results from the two previous studies. Chi-3 squared analysis was used to assess the significance of differences between the 4 proportions of hospitals meeting the specific criteria in 2001 and 1993 and also 5 between different types of hospitals: whether public or private, by hospital size, or by 6 food service systems (ie cook-fresh or cook-chill). 
Results

1
A total of 60 different menus were analysed in this study. Several of these were used 2 in more than one hospital and thus 80 hospitals were represented, covering 30% of all 3 the hospitals in NSW (Table 2 ). This sample of hospitals contained 50% of all the 4 26075 hospital beds in NSW (56% of all public hospital beds; and 33% of private 5 hospital beds). These proportions are similar to those reported in the 1986 and 1993 6 surveys (Williams & Brand, 1989; Dunn & Williams, 1995) . Of the 80 hospitals, 44 7 used a cook-fresh food production system and 36 utilised a cook-chill system. Table 3   8 summaries the results of the assessment of the menus compared to those from the 9 earlier surveys. 10 
11
Variety
12
All hospitals surveyed reported using selective patient menus, an increase from the 13 93% reported in 1993. Table 4 Fresh fruit was available on 98.5% of all menus. All private hospitals offered fresh 10 fruit at breakfast and 83% of public hospitals did so. At lunch and dinner fruit was 11 generally incorporated as a dessert alternative. The proportion of hospitals offering legumes at least once a week as a main menu 14 choice increased slightly from 60% in 1993 to 64.7% in 2001. Seventy-two percent of 15 private hospitals and 61% of public hospitals incorporated some legumes into their 16 menu. The average number of times per week that legume dishes were offered was 17 3.2 (± 4.7) with a range of 0-16. 18 19 The proportion of menus offering beta-carotene vegetables at both main meals was 20 61.5%. Seventy one percent of private and 57% of public hospital menus met this 21 criterion. The tendency to offer red and dark green vegetables increased with hospital 22 size, for both public and private hospitals: 83% of large hospitals (>100beds) met this 23 criterion compared to only 41% of smaller hospitals. of main menu items being high in fat also declined slightly, although this decrease 7 was not significant (Table 3 ). Only 27.7% of private hospitals met this target 8 compared to 50% of public hospitals. 9 
10
The proportion of hospitals offering polyunsaturated margarine fell insignificantly 11 from 98% in 1993 to 92.2% in 2001. However there was a highly significant increase 12 in the proportion of patient menus which indicated low fat choices to patients. In 1993 13 only 8% of hospitals indicated such healthier choices on the menu; this figure rose to 14 35.9% in this study (p<0.001). The majority of private hospitals (72%) indicated low 15 fat choices on their menus, however only 23% of public hospitals did so. This move to 16 greater support for low fat eating was further shown by a continued increase in the 17 proportions of hospitals offering low fat milk for cereal and as a drink (Table 3) . 18 
19
Salt
20
There was an increase in the proportion of hospitals reaching the recommended target 21 of 10% main menu items high in salt (from 48% in 1993 to 58.9% in 2001), 22 although this was not statistically significant. Popularity of food items 10 The proportions of unpopular food items on the menus are outlined in Table 6 . The acceptability of these choices. In contrast the appeal of the dessert offerings seems to 22 have worsened, with the proportion of menus with highly unpopular dessert choices 23 (30+% choices) increased from 17% in 1986 up to 53% in 2001 (p<0.001). 24 Overall the mean percentages of unpopular items in each category (compared to 1986) 1 were: soup 18.0 ± 13.7% (11.7 ± 11.1%); meat 32.7 ± 12.0% (13.9 ± 7.3%); green 2 vegetables 3.73 ± 5.6% (15.7 ± 11.1%) and dessert 32.3 ± 10.5% (21.3 ± 10.1%). Effect of food service system 5 In a number of ways the menus from cook-chill hospitals had significantly better 6 assessments than those from hospitals with conventional cook-fresh food service 7 systems (Table 3) . Eighty-one percent of hospitals using a cook-chill system offered 8 more than one hot choice at the evening meal, which was significantly higher 9 (p<0.01) than those using a cook-fresh system (47.5%). Eighty one percent of cook-10 chill hospitals also offered a sandwich, salad and two hot choices at the midday meal, 11 significantly higher than the 43.2% of cook-fresh hospitals that did so (p<0.001). Of 12 cook-chill hospitals 77.7% offered this combination at the evening meal, significantly 13 higher than the 43.2% of cook-fresh hospitals that met this criterion (p<0.01). 14 15 Menus from cook-chill hospitals also had a greater proportion of lower fat and lower 16 salt main menu items (p<0.001), were significantly more likely to offer bread at all 17 three main meals (p<0.001), to include vegetables that were a good source of beta-18 carotene (p<0.01), and to offer legumes at least once a week as a main course dish 19 (p<0.05). There was no difference in the proportion of unpopular menu items offered 20 between the cook-chill and cook-fresh hospitals. 21 22 However, in relation to a few other criteria, the menus from cook-fresh hospitals rated 23 better. None of cook-chill hospitals included nutrition education messages on their 24 menus, whereas 40% of the cook-fresh hospitals did so. Cook-fresh hospitals were much more likely to offer a choice of serving size (p<0.001) and provided more good 1 sources of haem-iron (p<0.05). They also tended to be more likely to offer the option 2 of sauce or gravy served with the main meat choice. providing a greater number of choices is in line with dietary guidelines that support 19 increased variety in the diet and is likely to make it easier for patients to choose a dish 20 they find appealing. The significant trend to the use of cook-chill operations in 21 hospital systems is likely to have been a factor in this increase. Cook-chill food 22 service allows food to be prepared ahead of meal times, so hot entrée dishes for both 23 main meals can be produced during a single working shift by production staff, thereby 24 reducing labour costs. There has been a considerable amount of research on the impact of cook-chill food 2 service on the nutritional quality of hospital food (Williams, 1996) and service 3 satisfaction (Nettles & Gregoire, 1996) . However there has been little attention given 4 to the more subtle impacts the system may have on the choices of food provided on 5 the menu. In this survey, cook-chill production was associated with generally lower 6 fat and lower salt menu choices. This could be due to changes in the menu offerings to 7 include a greater proportion of wet dishes such as casseroles that reheat more 8 satisfactorily. Many higher fat foods, such as pastry-based dishes and fried food do 9 not retain their texture well in cook-chill systems. Thus this limitation of the 10 technology may be driving changes that improve the nutritional profile of the dishes 11 offered. Further research on the reasons for these differences would be useful. 12 
13
By contrast, the cook-chill system was associated with other differences that are less 14 desirable. In particular fewer of the cook-chill hospitals provided a choice of serving 15 sizes. There are probably two reasons for this. Firstly, in cook-chill systems, meals are 16 often plated well ahead of the time of patient menu selection, so it is not possible to 17 take into account individual patient preferences about the amount of food required. There was also a tendency for fewer menus from cook-chill hospitals to offer optional 2 sauces or gravy served with meats. This is probably because it is usually important to 3 cover plain roast or grilled meats with sauce to prevent them drying and toughening 4 during the reheating of pre-plated individual meals. Since sauces and gravies are often 5 high in salt, this practice could make it more difficult for those wanting to limit their 6 sodium intake while in hospital. Bulk reheating of chilled food does not require that 7 that food be served with a sauce or gravy, and may thereby allow greater service The proportion of menus highlighting low fat options on their menus significantly 14 increased over the past eight years. This was also supported by a slight increase in the 15 proportion of hospitals including nutrition education messages on their printed menus. 16 One Australian study reported significant increases in the selection of healthier main 17 meals and dessert items when low fat choices were highlighted on patient menus 18 (Morris et al., 1994) , and such guidance to better menu choices is an inexpensive and While a high proportion of hospitals continued to offer a continental breakfast, 21 presumably in order to achieve cost savings, few of these provided a substantial Only a minority of menus offered alcohol on their menus, and then only in private 4 hospitals that often aim to provide a hotel-type service to their clients. However 5 offering wine before meals can improve the appetite of cancer patients (Roberts, 6 1982), so perhaps there is some value in providing greater availability to some 7 patients with poor energy intakes, where their medical condition permits. Proportion of high salt menu items Percentage of hospitals (n= 69) 2 3 
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